Supplementary Figure 6 . An asymmetric donut-shape pattern was created to vary the local mechanical stress. Narrow areas had (A) more OCT4+ cells with (B) higher cell density and higher E-cadherin expression. Averaging the E-cadherin and OCT4 fluorescent intensity by the length of the line trace across the pattern (represented as the yellow line in B, the smallest length was around 80 µm and largest one was around 240 µm), the narrower region of the pattern had higher (C) E-cadherin (R 2 = 0.6484) and (D) OCT4 expression (R 2 = 0.8533), and (E) the expression of E-cadherin and OCT4
was highly correlated (R 2 = 0.8250). Scale bar 100 µm. Using in-house developed motion-tracking software, we quantified the beating behavior of the 3D cardiac microchamber and created the contraction heat maps for the microchambers generated from (A) H9 hESCs and (B) WTC hiPSCs. The cardiac microchambers generated from WTC hiPSCs had (C) lower beat frequency, and (D) the higher contraction velocity compared to microchambers generated from H9 hESCs. Data represent as the means with error bars S.D. with n = 6 for each cell line. Statistical comparison was made between H9 hES-derived microchambers and WTC hiPS-derived microchambers using two-sided Student's t-test. *p < 0.05. All scale bars 200 µm.
Supplenmentary

Supplementary Figure 12.
Gene expression on early stage of hiPSC differentiation. hiPSCs patterned as 600-µm circles treated by CHIR exhibited reduction in pluripotent markers, EMT induction, mesoderm specification, expression of NODAL, BMP, and WNT signaling and onset of cardiac differentiation with increases in cardiac progenitor markers. Data represent as the means with error bars S.D. with n = 4 independent biological replicates.
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